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superfluous in United States patent practice and possibly confusing to the reader. 

In response to the rejection under 35 U.S.C. 1 12 second paragraph correct Markush 

format has been implemented. The rejection of claims 1-4, 6-1 1, 13-18 and 20, as filed, 

under 35 U.S.C. 102(b) as anticipated by Norio et al. (Norio) or, in the alternative, under 35 

U.S.C. 103 as obvious per se over Norio, is hereby respectfully traversed. 

Applicant's invention provides a semi-conductor package having a heat sink 31 

attached to leads on the leadframe structure in the package by a heat-conductive, electrically- 

insulative resin, so as to provide an additional heat conduction path to the heat sink and 

eliminate the need to encapsulate the heatsink. This attachment of the heat sink to the leads 

can also eliminate the risk of delamination between the heat sink and the encapsulant and 

permit semi-conductor packages that contain heat sinks to be thinner, because the heat sink 

need not be encapsulated. 

In contrast, the structure described with reference to "drawing 8" Norio in the 

computer translated text of the publication provided with the Office Action, like the 

conventional EDHS structure described on page 2 of the application with reference to U.S. 

_ Pat. No. 5,3 81 ,042 (the 1042 patent), lacks applicant ' s claimed structure and its advantages- - 

Specifically, both Norio and the '042 patent disclose that their heat sinks are encapsulated. 

Furthermore Norio does not attach the heat sink to leads with adhesive, as recited in 

applicant's claims. Norio discloses neither that attachment, nor the thermally conductive and 

electrically insulating adhesive glue that is recited in applicant's claim. 

Furthermore, it is advantageous not to have to encapsulate the heat sink. 

Encapsulating the heat sink is rendered, unnecessary since applicant's invention integrates the 

heat sink with the rest of the package, attaching the heat sink to leads instead. Applicant's 

heat sink is advantageously attached to the package, whether or not the heat sink is attached 
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to the die pad in the package, in a way that eliminates the need for deflashing the package, in 
addition to reducing the prior art delamination and thickness problems noted above. This is 
discussed on page 4 ? lines 16-31, and illustrated by the embodiment in Fig. 6, in particular. 

Thus, nothing in Norio discloses or suggests applicant's invention as claimed in the 
application as filed. Norio is inapposite and, instead, reflects the problematic prior art 
practices distinguished from packages in accordance with the invention in the application 
itself. Moreover, heat sinks are conventionally attached to the package by encapsulation 
instead of attaching them to leads in the package. Thus the Norio patent, which does 
encapsulate the heat sink, also teaches away from applicant's invention. 

The rejection of claims 5 3 12 ? and 19, as filed, under 35 U.S.C 103 as obvious over 
Norio et al. in view of Yamashita, is hereby respectfully traversed for the reasons given above 
with reference to Norio. However, applicant also respectfully points out that Yamashita 
discloses a flexible, ribbon-type semi-conductor device, which does not have the "cavity- 
down lead frame" recited in the claims rejected in view of Yamashita, The ribbon or "film- 
carrier-type" semi-conductor devices, such as the one disclosed by Yamashita do not have a 
leadframe because leads-arc bonded- directly to the-ch ip, as noted in col.-4 s lines 10-26 . - 
Moreover,, the heat radiator element in Yamashita relied upon by the Office Action is 
attached to a "heat spreader" but neither the heat radiator and heat spreader combination nor 
the heat radiator itself is attached to the leads in any of the structures shown by Yamashita 
unlike the structures recited applicant's claims, as filed. Furthermore, Yamashita is directed 
to preventing mechanical stresses from cracking of the die in the flexible ribbon, rather than 
delamination of the encapsulant from other structures in the semiconductor package by 
thermal stress. Additionally, Yamashita also does not address the problem of flashing, nor 

the problem of fitting a heat sink inside a mold when making thin molded semiconductor 
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packages. Therefore, Yamashita neither discloses nor suggests the claimed features of 
f applicant's invention or their advantages. 

For the reasons given above it is believed that the application is now in condition for 
allowance and prompt action to that end is earnestly solicited. 

Respectfully submitted, 




yR^gina Ann Loughranl 
jNo. 30958 

Ladas & Parry 
26 West 6 1 st Street 
New York, New York 10023 
(212) 708-1802 
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SEMICONDUCTOR PACKAGE FOR ENHANCING HEAT DISSIPATION 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a heat-dissipation-enhanced semiconductor package[, 
andl . More particularl y, the present' in vention is directed to a heat-dissipation-enhanced 
semiconductor package [which could be applied in a thin product] for reducing the 
probability of (product's] delamination occurring, and the number of steps [of] in the 
manufacturing process. 

2, Description of the related art 
For [the technology of] a semiconductor package, [how to efficiently resolve] the 

problem of heat dissipation is a very important issue. A semiconductor package with bad 
heat dissipation [could not only create a series of] may not just produce errors, but may also 
reduce [the] product reliability and greatly increase [much] manufacturing cost. 

FIG. 1 shows [a prior art] the DHS (Drop-in Heat Sink) structure of a semiconductor 
" packageliiscldsedln U.S: Patent No^ 5;2277l0; The [package] riackage's' structure comprises: ~ 
a die pad 14; a die 12, which is [mounted] attached to a first surface 141 of the die pad 14 
with a [die attach] suitable adhesive 1 5, such as a silver paste; a plurality of leads 13[, which 
are] electrically connected to an active surface 121 of the die 12 [with] fe^ a plurality of 
bonding wires 17, such as gold wires; [the] a heat sink 16 and an encapsulant 1 1 . The die pad 
14 and the plurality of leads 13 are all a part of a leadframe [; a heat sink 16, which is located 
inside the lower mold 19 and land are "placed iMi^-anJ urip'fr mold 18 dlifirig'manufacfure. 
The heat sink 16 is locate d inside a lower mold 1 grand one surface of the heat sink 1 ft 
contacts the bottom of the lower mold 19 with [contacts] points 161 and 162[, and another].. 
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Ari $ffir surface of the heat sink is attached to the second surface 142 of the die pad 14[; and 

an]i_ 

An encapsulant 1 1[, which] is injected to fill the molding cavity [ofj ileft'Fv the 
package structure when the upper mold 18 and lower mold 19 are closed. The [characteristic 
of the prior art package structure is that the] heat generated by the die 12 [could be] in the 
DHS package is cKaractensticallv dissipated from the die pad 14, through the heat sink 16 
attached to the die pad 14 and then to the atmosphere. 

FIG. 2 [is a prior art] shows the EDHS (Exposed Drop-in Heat Sink) structure of a 
semiconductor package disclosed in U.S. Patent No. 5,381 ,042. The difference [of] between 
the EDHS structure [from] and the DHS structure is that in the EDHS stniritarri a heat sink 21 
with a flat bottom [in the EDHS structure] is directly exposed to the bottom of the 
semiconductor package^ unlike the heat sink 16 of the DHS structure fcontacting T. which 
contacts the bottom of the semiconductor package through the [contacts] points 161 and 162. 
The exposed airfare, drop-in heat sink 21 [has] provides a larger contact area than the drop-in 
heat sink 16 to dissipate [ihe] heat. Therefore, [the effect of] heat dissipation in the EDHS 
structure is [better] piorc effective than that in the DHS structure. However [But] both the 
DHS and |he EDHS [structure] structures have the following disadvantages: 

1 ' Durin S the.DHS-,16 and EDHS 7,1 manufacturing processes, the heat sink [should 
be] is put inside the lower mold 19 first, and the die pad 14 [is] then aligned to the heat sink. 
In other words, an extra [process] step is added, which increase, the cycle time of the 
manufacturing process [is increased, and thus the throughput is reduced. ! and thus reriy rfe 
thethrdijghpijif 

[2. The drop-in heat sink 16 or the exposed drop-in heat sink 21 isj 2. The PHS^ fi 
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and'EDHS 21 packages are covered by the encapsulant 1 1, but both [the] heat sinks [and the 
encapsulant] have [different] a CTE (Coefficient of Thermal Expansion)[. When the structure 
suffers from ] that is diff erent from that of the encapsularits:' Therefore! wh en temperature 1 
changes cause expansion and shrinking, the effect of Jhjs thermal stress [will be created] on 
the contact surface between the heat sink and the encapsulant[, and] will cause delamination 
[will be created on the] of that contact surface. [Besides,] Morever. in' both exambled. 
fegoaufe the amounts of [the] encapsulant 1 1 inside the upper mold 18 and lower mold 19 are 
not the same, [and] the package structure will [be warped due to different shrinking 
strengthes after being cooled. The moisture in the atmosphere will permeate into cracks 
caused by lalso be warned after it coolsVdue 'to the different amounts of shrmkinp p rriaric^ 
bV the "different amounts of encapsulant: Mois t ure' in the atmosphere can enter the •p acloffi 
through cracks caused hv either delamination or warpingf, and !: therefore, the reliability of 
*he dela'mina'ted or warped semiconductor package [will be] is reduced. 

3. [Besides, when the encapsulate] .When the encapsulant 1 1 is injected info the 
clo'sedyhold, the heat sink 21 is [fixed] attached by four tie bars on the diagonals of the 
leadframe (not shown). As the strength of the four tie bars [are] is not necessarily [large] 
great enough to [fix] hojd. the heat sink 21 in place , some flashed encapsulant will be left on 
the bottom of the semiconductor package after encapsulation. The manufacturing cost [will 
be increased because a deflashing action should be taken.] df these riacklg esis also increased 
E y ^ ait fo' na * defl ashing step required to correct that. 

[4. In the above two prior arts, the] A. In use, the Known semicdnduhter p ap.lf^peg 
ae fr cr fr?" d .ffiPV3 pravM* heat dissipation paths [start] extend from the die 12, through the die 
pad 14, [then through] to. the heat sinks 16 or 21, and finally to the atmosphere [at last. 
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Because the] /'These heat dissipation paths are too limited [; for example,] became the 
plurality of leads [cannot be] are not used for dissipating the heat, redoing the efficiency of 
[the] their heat dissipation [will be reduced,], 

[5. For some] 5. Finally, thin products[,] such as some consumer [IC whose thickness 
P is less than 1 .OOmm (in other words, the thickness of ] Kfo where the thickness of the 
nacka^bTy' in Figs. 1 arid^ is less th an JLOPfnm, the 'thid^yof ^e'gpi^;iri the lower 
mold is less than 0.45mm[)> the heat sink 16 or 21 1. as shown in Figs. 1 and 2. Therefore, 
the heaf sinks 16 or 21 shown in Figs. 1 and 2 cannot be put inside [the] suffiathiq package 
[due to small thickness]. 

SUMMARY OF THE INVENTION 

The [first object of the] present invention [is to propose] provides a semiconductor 
package which [has no] eliminates the need to put a heat sink inside the[,] lower mold before 
[it] the package is encapsulated. A semiconductor package cons tructed in accordance with 
[The second object of] the present invention [is to propose a semiconductor package which 
will not cause delamination due to different CTE between] reduces the anamina tion caused 
by a difference in the CTE's of the encapsulant and the heat sink, [ 

]The [third object of the present invention is to propose a semiconductor package which has 

no need to process] invention eliminates the need for a deflashing process and Permits f. 

The fourth object of the present invention is to propose a semiconductor package which could 

use] a plurality of leads to be used for dissipating the heat generated by the die. [ 

]The [fifth object of the present] invention [is to propose] provides a semiconductor package 

[which could be applied in] that is suitable for a thin product, such as g TQFP (Thin Quad 

Flat Package) or a TSOP (Thin Small Outline Package). 
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[For achieving the above purposes, the present invention discloses] Jn apartjpiSlar 
emttSaiment'of a semiconductor package [for enhancing heat dissipation. Only] in acqordanc? 
with the present irivention/nnlv the contents of the upper mold is encapsulated[, and a heat 
sink having a thickness variable with demands is mounted]: The heat : sink is attached to the 
die pad and to a part of the plurality of leads with a thermally conductive and electrically 
insulating adhesive glue. 

[As] In accordance with the invention, the thickness of the heat sink is adjustable 
[according to user's demands, and] *b suit the user's demands i In particular7ih ac p Qrda h c<S 
with the invention, the heat sink is not limited by the thickness specification of the lower 
mold in [prior art] and, therefore, the present invention is more [suitable] advaritaReptfs for 
manufacturing thin products . 

[The] Since the? width of the heat sink covers both the die pad and a part of the 
plurality of leads, [therefore] the heat generated by the die [could] can be dissipated not only 
[dissipated] to the atmosphere but also through the heat [sink and leadframe, but also 
dissipated through the heat sink and] and the leads sink to the printed circuit board [mounted 
to the leads of the leadframe by conduction. In manufacturing process of the semiconductor 
package for enhancing heat dissipation, there is no need to be aligned accurately] attAched td 
the leads. FuBherrtore r because of the width of the heat sink: there is no need for precise 
alignment between the die pad and the heat sink[, andl . There is also no need [to pressure the 
heat sink by] fo£ the tie bars of the leadframe[ ? ] to exert pressure on the heat sink, and 
therefore the cycle time of thg manufacturing process [would be] is reduccd[,] and [the] 
throughput [would be raised. Besides,] is increased'. 

Moreover, because the heat sink according to the present invention js not encapsulated 
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inside the lower mold, but [mounted to the die pad and a part of the plurality of] attached 
sorrie of the l eads with an adhesive gluef, therefore] instead, even thoygfo the CTEs of the 
heat sink and encapsulant or the leadframe arid encapsulant are not the same, the encapsulant 
will not be cracked or delaminated when [the structure suffers from] structufal expansion and 
shrinking[, and] occurs. Thus J the reliability of products using the semiconductor package 
[will be raised. Finally, even the flash is created] is increased. 

Finally, because the jtfeat sink .i& not encapsulated:^ left when 

encapsulating the upper moId[ ? and the bad appearance] will be hidden [after mounting] when: 
the heat sink is attached to the die pad [and a part of the plurality of leads. In other words,] in 
accordance with the present invention [would avoid the 1 . This elimihates the need for a 
deflashing step in [prior art.] the manufacturing process. 

[The] A, first embodiment of the semiconductor package for enhancing heat 
dissipation [according to] in ^"ccordahce with the present invention [mainly] comprises a die, 
a leadframe, an encapsulant and a heat sink. The leadframe includes a die pad having a first 
surface [which] that the die is [mounted] attached to and a plurality of leads electrically 
connected to an active surface of [said die through a plurality of bonding wires] the die . The 
encapsulant is used to seal said die and leadframe. The heat sink is [mounted] attached to the 
second surface of the die pad [and ] . and at least a {portion of a surface of leads in the plurality 
of Ieads a with a thermally conductive and electrically insulating adhesive glue. 

[The] Ih a second embodiment of the semiconductor package for enhancing heat 
dissipation according to the present invention [mainly comprises a die, a leadframe, an 
encapsulant and a heat sink. The] ', the die includes an active surface and a second surfacef. 
The L and the leadframe includes a central-hole die pad and a plurality of leads[ 5 wherein the]^ 
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The central-hole die pad has a first surface [which] the die is [mounted] attached to and a 
second surface. The plurality of leads are electrically connected to the active surface of the 
die [through a plurality of bonding wires. The encapsulant is used to seal the die and 
leadframe]. The heat sink is a T-type structure^ mounted] attached to the second surface of 
the die, |a the second surface of the die pad and to at least a portion of a surface of leads in 
the plurality of leads with a thermally conductive and electrically insulating adhesive glue. 

[The] In a third embodiment of the semiconductor package for enhancing heat 
dissipation according to the present invention [mainly comprises a die, a leadframe, an 
encapsulant and a heat sink. Thej l the die includes an active surface. The leadframe includes 
a plurality of leads [for mounting the die and a plurality of leads] electrically connected to an 
active surface of the die [through a plurality of bonding wires. The encapsulant is used to seal 
the die and leadframe. The heat sink is mounted to ] . The heat sink is attached' to at least a 
portion of a surface of leads in the plurality of leads with a thermally conductive and 
electrically insulating adhesive glue. 

[The] £± manufacturing method [of] fQE the first embodiment [of the semiconductor 
package for enhancing heat dissipation according to the present invention mainly comprises 
steps (a) to (d). In step (a), the die is mounted to the] comprises at least the steps off fa) 
attaching the die to a first surface of the die pad, [and the plurality of bonding wires are used 
to electrically connect the] so that aB active surface of the die [and] is electrical] V' connected 
tg the plurality of leads[. In step (V).1 ; (b) adding encapsularif to an upper mold for sealing the 
die and leadframe [is encapsulated. In step (c\) : (6) attaching the heat sink [is mounted] to the 
second surface of the die pad and [a part of ] to at least a portion of the surface of leads ih the 
plurality of leads with the thermally conductive and electrically insulating adhesive glue[. In 
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step (d), the leadframe is formed and singulated. j: and (d) forming and singulating the 
leadframe. 

[The] ^ manufacturing method [of] for the second embodiment [of the semiconductor 
package for enhancing heat dissipation according to the present invention mainly comprises 
steps (a) to (d). In step (a), the die is mounted to the] at. least comprises the steps of: fa) 
attaching the die to a first surface of the die pad[ s and the plurality of bonding wires are used 
to electrically connect the] so that an active surface of the die [and the] is electrically 
connected to a plurality of leadsf. In step fbU : fb) adding encaostilant to an upper mold for 
sealing the die^a and leadframe [is encapsulated. In step (c\1 : (c) attaching the heat sink [is 
mounted] to [the] a second surface of the die, [the] a second surface of the die pad and [a part 
of the ]at least a p ortion of the surface of leads in. a plurality of leads with [the] 3 thermally 
conductive and electrically insulating adhesive glue[. In step (d) 7 the leadframe is formed and 
singulated. L and (d) forming arid sirigulating the leadframe. 

[The] A manufacturing method [of] {qt the third embodiment [of the] semiconductor 

. package for enhancing_heat dissipation according to the [present invention mainly comprises- 

steps (a) to (d). In step (a) ? a die is mounted] invention comprises at least the steps of: fa) 
felectficall v connecting, an active surface of a die to the plurality of leadsf, and the plurality of 
bonding wires are used to electrically connect the active surface of the die and the plurality of 
leads. In step (b), only the T: fbTadding encabsulant to an upper mold for sealing said die and 
[leadframe is encapsulated. In step (c), the heat sink is mounted to a part of l a first portion of 
a sufface'on the leads: arid fc) attaching ''the heat sink to a second portion of the surface of 
leads in the plurality ofleads with the thermally conductive and electrically insulating 
adhesive glue. [In step (d), the leadframe is formed and singulated.] 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention [will be] ^ described [according] beldw with reference to the appended 
drawings, in which: 

FIG. 1 [is] shows a prior art DHS [structure of a] semiconductor package; 
FIG. 2 [is] shows a prior art EDHS [structure of a] semiconductor package; 
FIGS. 3(a) to 3(d) show [semi-products manufactured by a manufacturing process of 
I serniconductor products m Various 'stages of a manufacture in accordance With the present 
invention; 

FIG. 4 shows [an embodiment of] a cavity-down package structure [according to] ifl 
accordance with the present invention; 

FIG. 5 shows [an embodiment of a l a first cavftv-up package structure [according to 
the] in accordance with present invention; and 

FIG. 6 shows [another embodiment of a ] a secorid cavitv-up package structure 
[according to] in accordance With the present invention. 

[PREFERRED EMBODIMENT OF THE PRESENT INVENTION] DETAILED 
DESCRIPTION OF PREFERRED EMBODIMENTS 

FIGs. 3(a) to 3(d) show rsemi-l semiconduotor products manufactured [by the 
manufacturing process of] in accordance with the present invention. [As shown in] In FIG. 
3(a), a die 12 is [mounted] attached to a first surface 141 of the die pad 14 [first], and [the 
wiring] then wire bonding is [processed] provided between the active surface 121 of the die 
12 and a plurality of leads 13. Afterwards, only the upper mold 18 is encapsulated. 

[As shown in] Iq FIG. 3(b), after the encapsulation of the upper mold 18, as showti in 
'F*g:£(aL a heat sink 3 1 is [mounted] attached to the second surface 142 of the die pad 14 and 
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to a portio n of the surface of a part of the plurality of leads 1 3 with adhesive glue 32. The 
thickness of the heat sink 31 [could be suitably chosen according to the specification of] can 
be a ,'ffiSckngss that is suitable for the thin product. Therefore^ ihe limitation in prior art that 
the thickness of the heat sink should be less than that of the lower mold [can be avoided in 
1c ffis not aoplv to preducte^man uficti^d in accordance With the present invention. 

The adhesive glue 32 should be a thermally conductive but not electrically conductive 
one, such as well-known epoxy, B-stage epoxy or silicone adhesives . and the present 
invention [does not limit the kind of the] is not limited to these materials. If a well-known 
B-stage epoxy, which is half-dry at about 50°C> is used as the adhesive glue, the heat sink 31 
will be firmly [mounted] attached to the die pad 14, the encapsulant 11 and a part of the 
plurality of leads 13 due to high pressures and high temperatures in the mantifacturih^ 
nr6ce$g; ,as is "welljkno^n in the art. The material of the heat sink 31 could be made of JEe 
well-known copper, copper alloy material^, aluminum or aluminum alloy, and the present 
invention [does not limit the kind of the] is not lirriited to these materials. 

[As shown in] £i FIG. 3[(c)]£c) ? after the heat sink 3 1 [mounted to l is attacKed to the 
diig pacj arid to leads that were Partially encajpsulateH in the upper mold 18, a forming step [is 
executed to bend] berifo the plurality of leads 13 towards the heat sink 31, and a singulating 
step [is executed to cut] cgfe off the four tie bars (not shown) [of] gn the leadframe. 
ff d ^P Ver i t The structure] in FIG. 3(c) [is to bend] the plurality of leads are bent towards the 
heat sink 3 1 in the forming step ; so as to form a so-called "cavity-up^l type ["] fif package. 
[Another structure] Irfcontrast to FIG. 3fftV in FIG. 3[(d) is to watp]£di the plurality of leads 
[towards the direction of] art lpent'tow^d the upper mold 18 in forming step^o ag to form a 
[so called] f 'cavity-down^ type ["] fif package. 
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FIG. 4 shows an embodiment of a cavity-down package structure according to the 
present invention. In [the structure of] FIG. 4, the top of the heat sink 3 1 [is further added a] 
has an additional heat radiator 41 for dissipating the heat generated by the die 12 to the 
atmosphere by convection and radiation. 

FIG. 5 shows [an] a further embodiment of a package structure according to the 
present invention. [The difference between the embodiment in FIG. 4 and that in FIG, 5 is 
that] Unlike FIG. 4. in FIG. 5 t he die pad 14 is a central-hole type[, means] of die pad, that 
the die pad 14 [could be] j| split into two parts [and left] leaving a central hole. The 
advantage of [the] this design is [to reduce] that it reduces the probability of delamination 
between the die 12 and the die pad 14. [The] Thus, the heat sink 3 1 [could] mav be a 
T-shaped structure. After the encapsulation of the upper mold 18, the heat sink 31 is 
[mounted] attached to the second surface 122 of the die 12, the die pad 14 and the leads 13[, 
and T. After that, the manufacturing process is finished by the forming step and the 
singulating step. 

FIG. 6 shows another embodiment of a package structure according to the present 
invention. [The difference from] Unlike the [above] other two embodiments [is that the !; this 
package structure does not have a die pad . Instead , the die 12 is adhered to apbrtion of the 
surface of the leads 13 with die [attach] adhesive 15 .' as" shown . The design is suitable [to a 
leadframe mounted to the] for a die of any [sizes] si£e. As shown in FIGs. 3(b) and 3(c), after 
the encapsulation [of] is the upper mold of a portion of the surface of the leads , the heat sink 
3 1 is [mounted to a part] attached to another portion of the [plurality] surface of the leads by 
the adhesive glue 32, and the manufacturing process is finished by the forming and 
singulating steps described above; 
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gince the l". 

The] heat sink 31 fionsMgeJ according to the invention is not inside the encapsulation^ 
Therefore,] material, even if the CTEs of the heat sink 31 and the [encapsulation] cncjpSulflpe 
are not the same, [and the disadvantage of] delamination will to not occur [due to the use of] 
because the adhesive glue §ejpss as a buffering layer. [Besides] Therefore, cracks due to 
thermal stress [would] are not [be] created[. Therefore,]^ the reliability of the package 
according to the present invention [could be raised.] js improved. Furthermore, [the] whjn 
encapsulation [is performed] occurs only in the upper mold[. Therefore], there is no need to 
[conduct a deflashing step as in the prior art because there is no flash on the heat sink] 
pmvTri-e ^deflasV.infr step. No fla sh can be de posited on the heat sijik because it ffii't preset 
firing the encapsulation-step m accordance w ith the invention. Although the bottom of the 
upper mold 1 8 [would leave behind flash, the problem would be eliminated after the upper 
mold is mounted to the heat sink 31 Imav produce fl a sh , after the heat si n k 3 1 ij qftacfted ft' 
the enca psulate ' rgr fmn of the packag e with the adhesive glue 32 flat : flash is gbyeied, and 
the appearance and function of the semiconductor package according to the present invention 
[will] are not [be] affected bv that flash . In addition, [as] because the die 12 and fods jn the 
plurality of leads 13 are [mounted] attached to the heat sink 31 with a thermally conductive 
adhesive glue 32, [another] an additional heat dissipation path is [formed and starts] prpyjded 
from the die 12[,] through the die pad 14, the heat sink 31, §nj the [plurality of] leads 13, 
[and] to the printed circuit board (not shown) on which the package is [mounted] attached , in 
addition to the prior art path from the die 12[,] through the die pad 14[,] afld the heat sink 31, 
[and] to the atmosphere. 

The [present invention does not limit the kind of the semiconductor packages, but is 
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most suitable to the semiconductor packages of TQFP and TSOP. 

The] above-described embodiments [-]of the present invention are [intended to be illustrated 
only. B^jim for tKebT ^^nfm^tratiori only. The presen t invention irf w aited flff 
P^ ng ^ffinndn ^r p^Mfa, of the TQFP and TSOP, ftp *. H ftt it is not limite d to 
,^c^fvn flS hToacka g es. Numerous alternative embodiments may be devised by those skilled 
in the art without departing from the gpiriVand, scope of the [following] i nvention, **** * 
defined-by'the claims. 
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What is claimed is: 

1. A semiconductor package for enhancing heat dissipation, comprising: 
a die [including] Kayinfe an active surface; 
a leadframe, including: 

a die pad having a first surface and a second surface, said die being [mounted on] 
attached to' said fust surface of the die pad : and 

a plurality of leads electrically connected to the active surface of said die [through a 
plurality of bonding wires:! , said leads having a surface: 

[an encapsulant for sealing an upper mold containing said die and I an ericapsulant 
sealing sai d die and at least a portion of the surface of the leads in said leadframe; and 

a heat sink [mounted] attached to the second surface of said die pad and [the l afleasTaj 
tiortibn of the .suffice of leads in said plurality of leads with a thermally conductive and 
electrically insulating adhesive glue. 

2. The semiconductor package of Claim 1^ wherein said heat sink is made of material 
^^y^^frTO.,^ 6 ^ ou B, Coh :?^ t ff g "°f copper, copper alloy, aluminum or aluminum alloy. 

3. The semiconductor package of Claim I, wherein said adhesive glue is [made] 
selfected ffom'the gfoito consisting of epoxy, B-stage epoxy or silicone. 

4. The semiconductor package of Claim 1, wherein said leadframe is of a cavity-up or 
cavity-down type of leadframe . 

5. The semiconductor package of Claim 4, wherein said heat sink further comprises a 
heat radiator on its top [if] said leadframe is [of] a cavity-down type of leadframe . 

6. The semiconductor package of Claim 1, manufactured by steps of: 
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[ 

](a) [mounting] attaching said die to the first surface of said die pad and [using the plurality 
of bonding wires to] electrically [connect] connectin g? the active surface of said die [and] 
the plurality of leads; 

(b) [encapsulating] adding en capsulantto an upper mold for sealing said die and [said 
leadframe formed by the die and the] one portion of the surface of said plurality of leads; 

(c) [mounting] affachiri^ said heat sink to the second surface of said die pad and [a 
part of the lat leasf another Portion of the surf ace of leads iry said plurality of l eads with the 
thermally conductive and electrically insulating adhesive glue; and 

(d) forming and singulating said lcadframe. 

7. The semiconductor package of Claim 6, wherein in step (d), said leadframe is [of] 
a cavity-up or cavity-down type of leadframe . 

8. A semiconductor package for enhancing heat dissipation, comprising: 
a die [including] having an active surface and a second surface; 

a leadframe, including: 

a central-hole die pad having a first surface and a second surface, said first surface 
being [mounted] attached to said die; and 

a plurality of leads electrically connected to the active surface of said die [through a 
plurality of bonding wires;] : said leads having a surface: 

[an encapsulant for sealing an upper mold containing] an encapsulant sealin g ofte 
ROrtifri of the surface of said plurality dfleafo in sa id die and leadframe; and 

a heat sink [of] MWng a T-type structure, [mounted] said heat sink "being atfobhefl to 
the second surface of said die, the second surface of said die pad and [the l af least another 
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portion of the surface of leads in said plurality of leads with a thermally conductive and 
electrically insulating adhesive glue. 

9. The semiconductor package of Claim 8, wherein said heat sink is made of a 
material selected froth the proup consisting of copper, copper alloy, aluminum or aluminum 
alloy. 

10. The semiconductor package of Claim 8, \vherein said adhesive glue is made of 
selected from the group consisting of epoxv. B-stage epoxy or silicone. 

11. The semiconductor package of Claim 8, wherein said leadframe is of a cavity-up 
or cavity-down type of leadframe . 

12. The semiconductor package of Claim 11, wherein the top of said heat sink further 
comprises a heat radiator [if] and said leadframe is [of] a cavity-down type of leadframe . 

13. The semiconductor package of Claim 8, manufactured by steps of: 

(a) [mounting] attaching said die to the first surface of said die pad, and [using the 
plurality of bonding wires to] electrically [connect] connecting the active surface of said die 
[and] Jo the plurality of leads; 

(b) [encapsulating] adding an ehcajpsutant to an upper mold for sealing said die and 
[said leadframe formed by the die and the] one portion of the surface of said plurality of 
leads; 

(c) [mounting] attaching said heat sink to the second surface of said die, the second 
surface of said die pad and [a part of the ] at least another portion of the surface of leads in 
S&id plurality of leads with a thermally conductive and electrically insulating adhesive glue; 
and 

(d) forming and singularing said leadframe. 
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14. The semiconductor package of Claim 13, wherein in step (d), said leadframe is of 
a cavity-up or cavity-down type leadframe . 

15. A semiconductor package for enhancing heat dissipation, comprising: 
a die [including] haying an active surface; 

a [leadframe including a plurality of leads for mounting said die, and 
the] plurality of leads electrically connected to the active surface of said die [through a 
plurality of bonding wires :] V said leads having a surface: 

[an encapsulant for sealing an upper mold containing said die and leadframe; and 
ericapsulanf sealffi surface of said leads: and 

[a heat sink mounted to the Ta heat sink attached to at least another portion 6f the 
surface of leads ih said plurality of leads with a thermally conductive and electrically 
insulating adhesive glue. 

16. The semiconductor package of Claim 1 5 ? wherein said heat sink is made of | 
material s elected from the srouti consisting of copper, copper alloy, aluminum or aluminum 
alloy. 

17. The semiconductor package of Claim 15, wherein said adhesive glue is made of 
selecffd fr om th^ of epoxv. B-stage epoxy or silicone, 

18. The semiconductor package of Claim 15, wherein said leads are a part' bf a 
leadframe [is] of a cavity-up or cavity-down type. 

19. The semiconductor package of Claim 18, wherein the top of said heat sink further 
comprises a heat radiator [if said leadframe is l and said plurality' of loads is a part of a 
cavity- down type bf leadframe. 

20. A method of manufacturing a [. 
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20. The] semiconductor package [of Claim 15, manufactured by steps of:] q^pri§jng 
steps of: 

[(a) mounting said die to the plurality of leads, and using the plurality of bonding 
wires to electrically connect ffa} electrical!^ the active surface of [said] | die [and 

the] f£a plurality of leads; 

(b) [encapsulating the] adding encabsul ant to an upper mold for sealing said die and 
[said leadframe formed by the die and the] brie portion of the suf fac e of leads in said plurality 
of leads: and 



(c) [mounting] attaching said heat sink to [a part of the j anotftef portion of the surface 
bf at least some? leads' in said plurality of leads with thermally conductive and electrically 
insulating adhesive glue[; and(d) forming and singulating said leadframe]. 
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SEMICONDUCTOR PACKAGE FOR ENHANCING HEATTHSSIF ATION 
ABSTRACT OF THE DISCLOSURE 

The present invention discloses a semiconductor package for enhancing heat 
dissipation. Only [an upper mold] ^e stmctures of the semiconductor package [is 
encapsulated, and a heat sink having a thickness variable with demands is mounted to a die 
pad and a part of a plurality of leads with I that cbnvea tibnallv 'located in one of the two vvtts 
of the mold . 'cBn yenridnallv used to enc apsulate a jemicii^i^'r package ^ A 
heat /ink of the desired;tMctoess is theh a ttached to leads in the plUf ality pf leads conriegtSfl 
to the ericansulated die land possibly also to the die pad'or leadfrai^e with a thermally 
conductive and electrically insulating adhesive glue. As the thickness of the heat sink [is 
adjustable] can Be freely varied according to user's [demands] needs , the present invention is 
[more suitable] advyfa)geou!s for manufacturing thin [products. The] packages. Since the 
width of the heat sink covers the die pad and a part of the plurality of leads[. Therefore], the 
heat generated by the die [could be] jg not only dissipated to the atmosphere [through the 
leadframe, but also dissipatedjhrough a printed circuit board] from^ the heat sink connected to 
the leads of the leadframe to the air, btit also dissipated through the fonnted circuifboard 
connected to the leads of the Jeadframe to' the air . 
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